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Project CAMELOT: Preliminary Report
on a Cal System

Lynn H. Brock and Frederick um. Hornbeck

San Diego Statie University

while some effort has been exrended on the other items on this contract,
the most substantial effort and most significant accouplishuents have

all involved contract item &, This item entails the design and delivery
of hardware and software components of a computer system o support ,
instructional activiti:s incorporating compuier-generated graphic displays,
computer-genera 1 vocalizations, and prograr-selecwad slides from a rancow
acsess slide projector. The software also provides for the collection of
data specified ! courseware authors, This report containg a desceription
of the concepts and facilities incerporated in the software package, a
deseription of the jardware conflruration, and the external specificatiuna
of the author language in rodifisq B novation, Frimary responsiovility
for the design and implesontation of this powerful bul inexponsive computer-
- assisted instructional systes has boen deleguted to Mr. Lynn Broek.

Concepts and Pacilities

This projeet van undertais © iaitially to provide 8 lowecost graphic display

aystem in suppicy of ongeing researcld sotivities at the Naval Personnel
-Regsearoh and Dewiupment Center, Sar Diegd (KPRLL). Support of a randome
sctess slide pe)jector 18§ wise required for this application. In the eerly
- stages of the design procesd, it wag detersined that the sysien vouldesst

S relatively iicsle ~dditisnel costesalso ingorporalte rupporst of & voiecs
synthesizer, This capability is exceoind W e of oconsiderable value in
the planned resca h activities of Uhds contfactorf as well ay others 2%
NPRIC, : ' ' S

Raving establ. hed GRAIL as the aeronye for the suihor language (GRaphie
Assisved Instoarsional Language) of thds Cal sysies, the overall projset
aequired the = ame CAMILT, A Nullgeeguipped OF MOT student stavitn
condists of & gr ghic display temminal, randor-sccess slide projector, and
a voice syhthesixer., Program authors can svicet sny of those devices for
the presentation [ informatiua “o the stu.ent (subject), Students can
coBunicate 10 e Progren dhrough the troasinal Xeybosnrd {full ASCIT upper
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and lower case character set) and through the positioning of the ‘crosshair
cursor on the ,rapnic display screen,

Progrars written in GIAIL are compiled and supported durihg executicn by
software developed in IR 300 Assembly language. CAMSLOT will be quite
portable--subject to easy conversion to any operating system which runs on
3 the ITM 300-3570 series of computers. Some of the noteworthy features of

: these two CAMMLOT subsystems are listed below.

R PO TR R

GRAIL: Craphic Aseistsd Instructional Language

GRAIL is the 'author language' in the CAMELOT system and provides the
Lorivwang featUras:

(1) Display of alphanumeric and/or graphic information. Upper and
lower case alphanumerics ray be mixed (along with graphie
information) in the same display.

(2) Selection and display of any one of eighty slides located in the
Random Access Slide Projector,

(3) Vocalizatiin of pheremically engoded messages. Messages may
consigy of phoneres, words (from the dictionary file), or larger
textual passages.

rgunsy Rbe l ARG EC L R

(%) Contrel of the sequence of presentaticn and analysis, bowa on
logical eend*tzcn testing and iieratively, logical combinations
{and, or) of rulatiaral (equal to, not equal, leas than, ete,)
expressions, wiih srouping (inc‘caxed via parenshesis) is allowed,

(5) Input from the t&rﬂinal inciudas upper and lower case al hanusarie
az well a3 the gurrent position of the erosshair ecursor (upon
insuruction),

{6) & aignifiaaﬂt lovel of 'compile time' cheoking including
© (&) eheeke fer ﬁrorﬁr fneating' of ccnstruets {i.e., if one
conssreot must e wholly contained within another then an

~ {b) cheoks for sroper data types (e.g., a charaster string varialle )
e uaéﬁ in an ar;t&mat&c axpression is invalid). .

Al though the abovv foatures are almost always ecncountered in CaAl auuhor
iansuagas,_ the following are relatively unigquet

(7) Re-entrant code, which allows several students to be 'taught' using
- the saite maching instructicns, thereby saving starage,

(B) Expressisons (character and arithmetic) are allowed virtually
anyuhere a variabxé can cotur,

(9) Extensible lanpuass facility. The Haerv Definition language (MDL)
is an integr+) part of GRAIL and allcws additiosal operat wns and

| rror neadas,® mauiw if the author violates the restriction).
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constructs to be added to the language by the author, The MIL
allows the author to have virtually complete freedom in the
selection of basic operations or strategies to be used in teaching
a course. PFacilities in the MDL allow the author to add new
commands to the language and examine the operands coded for each
use of such operands, As a result of examining those operands,

and additionally on the basis of information retained from previous
userg of the same or other commands, the author has complete controi
over the resulting operations, and can repetitively generate the
same operation (2), or any sequence of operations as desired,

(10) Dynamic storage allocation, Main (core) storage is allocated only

when the structure requiring it is entered, thus reducing main
storagc use.

(11) Portability. All operating system dependent code is isolated into
one area, allowing easy conversion to any operating system which
runs on the IE{ 360-370 series of computers.

{12) Generation of machine code. Actual 'machine code' (computer

instructions) is gererated by GRAIL, This i3 typically 5 to 10
tines faster in execution than ‘'interpretive' systems,

EXCALIRUR: Extrecot ond Collect Logically Indicated Pasic User Records

EXCALIBUR provides for the collection, maintenance and selection of author
selected information iuith the following features,

{1} Author controlled recording at any time, in audition to recording
student logoen, logofl times,

{2) PoRTRAl (as well as PL/T. COROL and ASSEMBLER) compatidle records,
allowing data analysis to ba done on any machine supporting
mainetic tape andAHﬁﬂ&

~ {3) Basy selsction of recurds for further analysis through very simple *
PL/1 programs,

Hardware

In cur devalopment of CAMELLT facilities, we have used established standards
(€ g+ ASCIL character ecode) and induatry comventions (e.g. iS«232-C hardware
interfaces) wherever possivle, Consequently, CAELOT can be implemented in a
vapriety of eonfigurations othisr than thay deseribed here, In particular,

G Il~programs can be used with terminals other than those we are using,




Student Station

Hardware costs for graphic display capability have been kept at low level
through use of a storage-tube device-~the Textronix 4012 Computer Display
Terminal., Software is being developed for support of the somewhat more
expensive but extremely versatile Tektronix 4014 Computer Display Terminal.
With its enhanced graphics option, the 4014

(1) has a display area 11 inches high by 15 inches wide,
(2) has the full ASCII character set (94 printirg characters),

(3) has four program-selectable character sizes (from 74 characters
per line with 35 lines per display to 133 characters per line with
6% lines per display),

(4} has a vector drawing time of 4000 inches/second,

(5) has--in discrete plot mode--a resolution of 4096 by 4096 addressable
poeints,

(6) hase«in interactive mode--1021 points horizontally and 780 points
vertically addressable by the thumbwheel controlled cresshair cursor;
viewing completely free from parallax,

(7) depending on option selected--either strap selectable or switch
selectable input/output data rates of 110, 150, 300, 600, 1200, 2400,
4800 and 9500 bits/second,

(8) has limited vector refresh capability (which allows the temiorary
display of u simited number of vectors--only one or two-zt thy 1200
band data transmission rate--on the otherwise perwaneni jispiay), and

(9) bas gray scale capability,

Fermanent hard copiles of terminal displays can be oblained by attaching a
Toktronix 4610 hard copy unit to the terminal. Hard copy generation may be
initiated by a switeh on the terminal keyboard, a switeh on the hard copy unit,
or by computer command. An optional rultiplexor sllows a single hard copy unit
to service up to four terminala.

Richer visual disnlays are permitted through the inclusion of a Kodak RA=960
randor acceas slide projector in the student station configuration, Any of the
80 slides in the carousel can be selected and displayed under program control,
The projector can also be turned on or off by the computer,

The presentation of conputer-zenerated vocalizations is accomplished through a
Federal Yerew works Votrax (liodel %.1) volce synthesizer., This inexpensive
device allows the prograwver to select the auditory mode of comsmunication for
such pu:;oses as addressing preliterate or blind stwdents, conveying additional
information without digturbing the visusl display, providing instruction in
phondeg, or singly, to provide enmphasic through use of on alternate medium. The
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VOTRAX provides great flexibility in the presentation of vocal information,
since it has an unlimited vocabulary of words, and has none of the mechanical
timing pecularities of cassette tapes or disks,

A purchase order has been placed with Sensors, Data, Decisions, Ine, of San
Diego for the design; fabrication, and installation of the Student Station
Interface (8SI), This device will pass all eight-bit codes except those
specified for device selection, Device selection codes will switch the
computer output data stream to the appropriate student station device, (Bven
the device selection codes can be passed through the SSI using special
notation,)

Computer

Our present system configuration is designed to support a maximun of four

sinultaneous CAMELOT users, We expect to be able to accomplish this with

a dedicated area of 64K bytes on our IN! System 360/40 computer. Support

of a larger number of simultaneous users would require a larger dedicated

area and/or the implementation of a timesharing operating system, (We now
run under IRi's DOS)

Disk storage utilization will d:pend on the amount of courseware to be
supported and the number cf students to use the system. Studenit records
will be dumped to magnetvic tape on a regularly scheduled basis--probably
dailyu

Cormmunications

Secause of the small number of terminals in the present configuration, it

has not, been necessary to resort to mulbtiplexing to obtain cost effectiveness,
All communications will be by volce-grade lines on the direct dial network at
1200 baud, Interfacing at the terminal end is via a Bell System 1000A Data
Access Arrangement and a General DataComm 202-94 agsynchronous rtodem, At the
computer erxd, & Data General MOVA 1220 rini computes (on the main computerts
multiplexor sha 1el) handles inlra-line editing of terainal-genereted input

to the computer. The phune line~«iH0VA interface is aceomplished vic a Bell
System 10014 Data Access arrangomant and a General DataComu 202-U4 a«synchronous
modem,

Harduare Configuration Reatreints

CAMELOT is aultable for instal.ation on a wide variety of hardware configurations

but there are two constrainte aaide fron ohvious sive consrderations (i.e. more
terminals require more core in Loth the NUVA and the 360), First, the aystem is
easily iranusportable ouly tv coullgurations in which the main computer is of the

IR 300- 370 series.  Second, comnunication? rates of at least 1200 vaud are desirable
for any uignificant use of graphics, Hates up to %000 baud can be raintnined by

all cunponents of the configuration described here except the voice synthesizers,
roderss, and elept ne Gdnes. Bipgher rates could be supporsed by Joeating the
termiialy an (e Loediate predwdey of tho eompuler L0 allow hard wirdng, Uy
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utilization of conditioned lines in the direct dial system, or by use of
microwave or other high speed communications equipment.,

GRAIL Language Specifications

GRAIL has been designed to provide maximum flexibility to the courseware
author-programmer, This is an essential characteristic for a language
developed specifically for research and development applications. At the
same time, however, one can ac.aieve the simpliclity of other CAI author
languages (e.g. PLAYKLT or PLATO's TUTCR) through use of the Macro
Dofinition Language (MDL) which has been incorporated in GHRAIL. The
presence of MDL should facilitate the simulation or emulation of other CAIL
systews (e.g. TICCIT) as well as the develec.xent of innovative or
experimental procedures or strategies. The external specificationsg fovr
GRAIL instructions follow. ({In the interests of economy, we have simply
copied a printout of our online versicn of the specifications rather than
have them retyped,)
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NOTATION

SYNTACTIC UARIABLES:
ANYTHING BEGINNING WITH THE CHARACTER ‘*#* IS REPLACED
BY THE FORM !JUICAT“D FOR THE VARIABLE
UNDER SDEFINITIONS®.

METASYNBOLS: '
THE CHARACTERS v (APOSTRORHER, '<*: >, AND '/*' ARE YO
BE THREATED AS METASYHIOLS UNLESS THEY ARE ENCLOSED N
APOSTROPHES. THEY HAVL THE FULLO¥ING Hhﬁ&l&ﬁSt

N . <,> ARE USED TO INDICATE THAC THE ENCLOSED FORM IS OPTIONAL
§ S ~ AND HAY BE OMITTED AT THE USEC'S DISCRETION.

t - 7 INDIGATES THAT A CHOICE WUST B3 HADE AMONG: THE ALTERHATIVE
- FORMS IMICH 1T SEPARATEST 1P A DEAULY IS ALLOVEL, IT PRECERDS
: THE FIRST #, UNLESS OVHERVIAL INDICATED BY THE TEXT.

THE FORM ",eue® LUDICATES THAT THE PRECETDING
FORN MAY DE REPEATED A& NUMuER OF TINES (AS SFECIFIED
IN THE TEXT) VITH EACH FORM SEPARATED BY COMMAS.

THE FORM .00 ® INDIGA..S THAT THE PRECILOING
SYNTACTIC VARIAULE MAY UE REPEATES A NUNBER OF TIHES.

PARFITHESIS *¢* AND *)¢ ALVAYS INDICATE THAT ACTUAL
4 : _ PARLNTHESES OCCUR, AMD IN THE FORM <(> FORN <)%, EITHER .
BOTH PARZNTHESES MUST BF PRUSENT OR BOTH ONITTED.

=
) PN A PRl L ek, ik
R e

APOSTHOPHES INBICATE TMAT THE ENCLOSED CHARADIER
08 CHARACTERE ARE TU HE TREATED AS THEMSELVES AND
NOT AS RETASYMBOLS? THUS, THE ¥Y0Rx ** lRbDIsatEs
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QLABEL FRAME

STORAGE I3 ALLOCATED FOR VARIABLES DEFINED IN THE
FRAME AND SFRAME IS SET TO €@LABEL.

FEND @MLABEL<,ELASE=YES / NO> :
ENDF DEFINES THE END OF A FRAME , CAUSING STORAGE f
DEFINED FOR THE FRAME TO BE RELEASED. IF THE : !
ERASE=NO O,TION IS5 SPECFIED THEN THE SCREEN IS NOT :
ERASED , OTHERWISE IT IS ERASED.

@OLABEL TEXT (<*@TEXT~STRING' / Q@CEXP >,0¢¢)s<POSIT=(<BLINENO><,8P0S>)

» > )
<,CRLF=YES / NO> :
CAUSES THE IN” "CATED STRINGS OF CHARACTERS TO BE :
DISPLr YEDe IF .EITHER OLINENO OR €P0OS 1S SPECIFIED THE {
STRING WILL BE DISPLAYED AT THE CURRENT ALPHA-GURSOR ;

POSITION :
IF THE POSIT PARAMETER IS SPECIFIED , @LINENO INDICATES .
THE LINE WHERE THE DISPLAY IS TO BEGIN AND oPOS ;

THE POSITION WITHIN THE LINE WHERE THE FIRST CGHARACTER
I$ TO BE DISPLAYED. IF QLINENQ IS OMITTED , THE CURRENT
LIN% IS5 ASSUMED AND IF &POS IS OMITTEL IT IS ASSUMED TO
BE 1.

REGARDLESS OF THE LINE PARAMETER (OR IN IT*S
ABSENCE) THE ALPHA-CURSOR 1S MOVED TO THE FIRST
CHMARACTER OF THE MZXT LINE AFTER THE CHARACTERS ARE
DISPLAYED , UNLESS THE CRLF=NQ PARAMETER IS USED , IN
WHICH CASE THE aLPHA=CULSOR WILL BE LEFT AT THE

POSITION IMMEDIATELY FOLLOWING THE LAST CHARACTER
DISPLAYED.

POLABEL SHOV (OFEXP)
THE SLIDE SPECIFIED BY eFEXP 1S
SELECTED AND DISPLAYED O3 THE RANDOM ACCESS SLIDE
PROJECTOR. IF §FEXP 1S5 GREATER THAN TIE MAXIMUM
VALID SLIDE NUMBER FOR THE. TERMINAL THEN THE COMMAND B
IS IGNORED. 1¥ THE TERMINAL DOES NOT HAVE A SLIDE L
PROJECTOR (AS INDICATED BY THE EXECUTION VAR!ﬂBLE -
SFRASP) THEN THE COMMAND IS iGHORED‘ E

SOLAGEL FOALL #FORNAUGE ) COEXP~1 jEXP=2,EXP=3,04.¢) S é
THE FGRTRAN SUBROUTINE lDENTIF&D BY VFOQ“&NR 13 CﬁbLBD ' h

VITH THE ARGUMENTS SPEC!F!ED 8Y CEXP«1,08XP=244 4

THE SUBROUTINE CALLED NUST BE KNOWN TO THE SYSTEM OR
OR AN LERROR MESSAGE WILL RESULT DURING COMPILATION
IT 13 THE USER'S RESPONSIBILITY

TO ENSURE THAT THE TYPES OF THE ARGUMENTS PASSED
ACGREE VITH THE TYPES EXPECTED BY THE SUBROUTINE.

{ - Yy ‘ _
1. :‘;’:‘:‘M*: TRERTIFIED BY THE FIHST & CHARAGCTERS

- QF fﬁ RESULY OF EVALUATING eCEXP 18 EXECUTED .
AFTER VHICH CONTHOL ﬁETURﬁS T0 THE NEXY STATBHENT

(]
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IF THE RESULT IS LESS THAN S1X CHARAGTERS , THEN
IT IS PADDED WITH TRAILING BLANKS. THIS STATEMENT
MAY OCCUR ONLY IN A COURSE COMPIiLE UNITe.

6LABEL COURSE
DEFINES A COURSE WITH THE INDICATED NAME .
CAUSES STORAGE TO BE ALLOCATED FOR VARIABLES DEFINED IN
THE COURSE AND THE SCREEN T0 BE ERASED. $COQURSE IS
SET TQ @LABEL AND SFRAME AND $SECTION ARE SET TO NULL

«

CRSEND éMLABEL
DEFINES THE END OF A COURSE AND CAUSES ALL STORAGE
ALLOCATED FOR THE COURSE TO BE RELEASEDe.

€LABEL 192 (8CON~CLS)
THEN <NULL>
ELSE <NULL>»
IEND €&MLABEL

THESE wOUR OPERATIONS ALLOW FOR THE CONDITIONAL
EXECUTION OF SUBSEQUENT STATEMENTS AS FOLLOWS -

e IF €CON-CLS 15 TRUE , THE STATEMENTS BETWEEN THE
THEN AND ELSE OPURATIONS ARE EXECUTED » AFTER WVHICH
CONTROL PASSES TO THE STATEHENT FOLLOWING THE IEND

24 IF 0C0W-CLS IS5 FALSE » THE STATEMENTS RETWEEN THE
ELSE AND IEND ARE EXECUTED , AFTER WHICH CONTROL
PASSES TO THE STATENENT FOLLOWING THE [END

Js NO STATEMENTS MAY OCCUR BETVEEN THE IF AND THEN
OPERATIONS . :

4. IF THE °NULL® OPTION 15 SPEGIFIED FOR A THEN DR ELSE
OPERATION , AND IF CONTROL 1S5 PASSED TO IT BY THE IF
OPEBRATINN .« THE CONTROL IMMEDIATELY PASSEZIS TO THE
STATEMENT FOLLOWING THE IEND. S

So IF CONSTRUCIS MAY BE f&ﬂsrsui + THAT 1§ = AN IF :
CONSTRUCT MAY OSCUR BE*VEEN THE THEN AND ELSS » OR BLSE
AND LEND . OPEHATIONS OF ANOTHER 1F GONSTRUCT.

6. ALL FOUR OPLRAT!ONS GO”FRlbINC THE 1F CONSTRUCY ARE
REQUIRED VH‘“J THE CONSTRUCT IS USED.

PLABEL DO VWHILE /7 UNTIL, (!CO&-CLS)
< STATEMENTS »
DEND IMLABEL

THESE TQO OPERATIUNS ALLOW POR THE REPET1ITIVE EXECUTIBN :

("5 iy ;v\. "’ ('F .JT:;N,!:'N“a ﬂzY "‘! ) éJ -
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VHEN CONTROL ENTERS THE DO STATEMENT , THE VALUE OF

5 0CON-CLS IS TESTED. IF IT 1S TRUE (FALSE) AND THE

3 WHILE (UNTIL) FORM WAS USED , THEN THE STATEMENTS

l BETWEEN THE DO AND DEND ARE EXECUTED , AFTER WHIGCH

¢ CONTROL AGAIN ENTERS THE DO STATEMENT.

3 WHENEVER CCNTROL ENTERS THE DO S5TATEMENT AND
. @CON-CLS 1S FALSE (TRUE) AND THE WHILE (UNTIL) FORM WAS
USED » THEN CONTROL PASSES TO THE STATEMENT
FOLLOVINGS THE DEND.

@LABEL DOINC 6FVAR,RFEXP«1,TO,0FEXP=2<,BY,QFEXP~3>
DODEC
< STATEMENTS >
3 ' DEND eMLABLL
¢ VHEN CONTROL ENTERS THE DOING (DODEC) STATEMENT
E . §FEXP«1l 2 EVALUATED AND ASSIGNED TO 6FVAR:
- eFEXP~2 1S EVALUATED AND SAVEDS
§FEXRP-3 1S EVALUATED AND SAVED (IF GFEXP=]
1S OMITTED IT 1S ASSUMED EQUAL TO QONE)D.
@FVAR ]S NOV COPaARED TO OFEXP-2 » AND IT 8FVAR IS
GREATLER THAN (LESS THAN) eBFEXP-2 THEN CONYIQL PASSES TO
THE STATEMENT FQLLOVING THE DENDe IF O@FVAR 1S LESS
THAN QR EQUAL (GREATECR YHAN OR E4AUAL)Y T0
OFEXF-2 THICH THE STATE TS _
BETVEEN THE DQINC (BCBEC) AND THE DEND STATEMENT ARE
EXECUTED. VHEN CONTROL ENTERS THE DEND STATCMENT
THE SAVED EVALUATION OF GFEXP=3 15 ADDED TO
' (SUUT}\RCTE‘) FROM) &FVAR. CONTROL IS THEN TRANSFERED .
B o : , - TO THE POINT IN THE DOINC (DODEC) VWHERE eFVAR IS
= ’ ' .CQMPﬂdFﬂ T0 &FEXP-2 ﬁND THE . “BOVE PROCESS IS

s T T R

OLABEL  CASES GFLIT<,EXEC=FIRST ¢ ALL>
S © . CASE - (6CON-GLS<1).
E o < STATEMENTS » .
. © CASE.  (RCONACLS=2)
9 ¢ STATENENYS »
S - CASE

- , - CASE  (BCON-CLS-@FLIT)

- - € BTATRHENTS '

L . : , CE&D cMLABEL

. : o THE CASES cnvsravc? ALLOVS SEL”CT!ON OF GROULPS
e ' . - OF STATEHENTS T0 BE PAECUTED BASED UFCY THE THE
LOGLICAL VaALUES OF CconnitTimdal. CLAUSES. WHEN THE
CASES 5TATHMENT IS ENTERED THY €CON=CLS OF €ACK
CASE STATEMENT IN THE COHETRUCY 18 EVALUTED
BEGINRING LITH THE FINST. 1F THE eCON~CLS OF
. oo ANY FARTICULAR CasSE STATEHENT 15 TRUE THER THE
3 S : STA?&HLNTQ DETVEEN THAT CAbSE STATENEHYT AND THE
.\ o BRAT ESDL 0 (Tl BTAVEILET OF T st

s Pohrabi A Bl e e ¢ -




1

ARE EXECUTED. IF THE EXEC=ALL OPTION IS SPECIFIED
THEN THE EVALUATION OF EACH QCON-CLS CONTINUES:
IF THE EXEC EXEC=FIRST OPTION IS SPECFIED THEM
*ONLY* THE STATEMENTS BETWEEN THE FIRST CASE
STATEMENT WHICH EVALUATED TO TRUE AND THE NEXT
CASE OR CiND STATEMENT VILL BE EXECUTED.

WITH EITHER EXEC OPTION AT LEAST ONE €CON-CLS
*MUST* BE TRUE OR EXECUTION OF THE COURSE WILL -
BE TERMINATED WITH AN ERROR.

OFLIT IS USED TO SPECIFY THE NUMBER OF CASE
STATEMENTS VITHIN THE CURRENT CASES CONSTRUCT AND
HUST BE EXACTLY EQUAL TO THE NUMBER OF CASE
STATEMENTS.

€LABEL  READ ¢OCVAR>‘JPOSIT=(<9L1NENO><:GPOS>)>

CAUSES CHARACTERS TO BE READ FROM THE TERMINAL INTO
OCVAR. IF MORE CHARACTERS ARE ENTERED THAN SCVAR-CAN
HOLD » THEY ARE LOST., IF 8CVAR IS OMITTED THEM THE
EXECUTION VARIABLE SANSVER IS USED AND HAS A MAXIMUM
LENGTH OF 72+ 1F THE LINE OPTION 1S5 SPECIFIED THEN THE
ALPHA-CURSOR 1S MOVED TO THE INDICATED POSITION OW THE
SGR?EN BEFOHE INPUT 15 AGUEPTED (SEE 'TEXT %)

®QLABEL CALC @VAR,(PEXP) ’ ,
_ SEXP 15 EVALUATED AND ASSIGNSD T0 eVAR. 0EXP AND GVAR

"MUST BE OF THE SAME TYPE. IF A GHARACTER STRING
L  ASSIGNMENT 15 PERFORMED AND TRUNCATION OCOURS THEN
/ : S "THE EXECUTION VARIABLE SFTRUNC WILL BE SET
s ' . _ TO THE NUMBER OF CHABRAGTERS TRUNCATED 0?3&33155
A IT VILL BE ss‘r m ”mo. .

SLABEL Rsancc ﬂ?w;?a»x><aewm-au,0f:vm> '

, - THE CROSSMAIR CURSOR 18 ILLUNINATED AN& xr's k-? :
_' COORDINATES ARE READ WHEN THE NEXT CHARACTER 1S TYPED o
© BY THE USERe THE M VALUE , THE Y VALUE AND THE a -

-CHARACTER TYPED ARE READ INTO QFVARS] »EFUARC2 AND
- QCUAR RESPECTIVELY. 1F ANY (OR ALL) OF THE GRERANDS
ARE ONITYED » THE VALUES ARE READ INTO THE EXEQ u?xeu -
vARIABLES SFOCX » SFOOY AND SCOHR RESPECTIVELY . '
NOTE TRAT THE ¥ AND Y VALUES READ ARE 1t SCREEN
- COORDINATES AND THAT THE RESULTING LENG?R DF acvan
- (Ot SCCHRD waL Aawavvs Bﬁ 0&&- .

#LABEL  RECOND tﬁG?KP*IpﬁChXP«Q.-.a;*?YPE'!QCEYP! -

. GCEXP«1 ,eCEXP.R,4 ¢4 ARE CONCATENATED AND vurrrs& ’
ON THE RECORBLR FILEs THE RECORD 1S IDENTIFIED BY THE
- FIUST TUC CHARAGTERS OF THE CHARACTER STRING RESULTING

- RESULTING FRON SVALUATION OF THE RCEXP SPECIFLIED -

FOR TYPE. 1T i3 THE USER'S RESPONSIGILITY TO enstag
THAT THE HESULTING RECORD RAS THE CORKRECT PONMAT FOR
I?‘S TYPE ’ aao THAT TiE TYPE ITSELP 15 VaLiD. R

* .
FOLATLL  DbELAY “Eﬁhﬁ

e W“QWM.RW
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EXECUTION OF SUBSEQUENT OPERATIONS IS DELAYED BY THE
SPECIFIED NUMBER OF SECONDS.,

®LAEEL ESCAPE @MLABEL

THIS COMMAND ALLOWS EX'T FROM WITHIN A NEST OF *lF’
s *DO* , *DODEC* , DOINC* AND/OR *CASES® '
CONSTRUCTS. WHFN CONTROL ENTERS THE ESCAPE STATEMENT
THE DEND, IEND OR CLND HAVING THE MATCHING @MLABEL
VILL BE THE NEXT STATEMENT EXECUTED.

NOTE THAT THE STATEMENT HAVING THE MATCHING @MLABEL
*MUST+ BE VITHIN THE ACTIVE NEST AT THE

TIME THE ESCAPE STATEMENT 15 EXECUTED.

6FLIT

THE LIMIT STATEMENT 1S USED TO SPECIFY AN UPPER
BOUND ON HOW MANY TIMES THE STATEMENTS WITHIN A

- '*D0* , °‘DODEC® OR °'DOING® MAY BE EXECUTED.

.'RASE

VTYPE

IF NO LIMIT STATEMENT IS PRESENT THEN EACH SUCH
CONSTRUCT 1S LIMITED TO 100 REPETITIONS. IF A LINIT
STATEMENT 15 PAESENT , THEN THE NEXT (AND *ONLY® THE
NEXT) *DD* , 'DOINC®* OR ‘DODEG' '

CONSTRUCT IN THE SOURCE PROG! °M WILL BE LIMITED TC
€FLIT REPETITIONS. GFLIT MAY BE LESS THAN 100

BUT HUST BF GﬁﬁATLR THAN lEROc :

THE SCREEN 1S5 ERASED. IF THE TERMINAL 1S NOT CAPASLE
OF BEING ERASED THEN THE STATEKENT HAS NO EFFECT.
G(éh-l.éu-l)a?(eL-%c%Uuﬁ),E(?L-&;@U-S) :

TS OPERATION 1S USED YO INDICATE THAT ANY. VARIABLE.

VﬂEF

Oh FUNGTION REFERENCE IN SUBSEQUENT STATSLEHTS VILL
HAVE 1T'S TYPE DETEHWIRED AS FOLLOUS~
- IF THE FIRST CHARACTER COF THE VARIAULE OR ruacwzox

IS IN THE RANGE GLeM,0U=N THEN THE TYPE 15 ASS uasb";"f7“

- TO BE INDICATED BY THE CHARACTER PRECEEDING THE
PARENTHESLS IN WMHICK THE RANGE VAS ENCLOSED. B
IF THE YIRST CHARACTER OF THE VARIADLE OR ?ﬁﬂ&?lﬁﬁ';~

- DOES NOT FALL IN ANY OF THE Rﬁﬁfﬁs ’ THE& THE NPE
15 ASSUNED TO BE CHARACTER.

AT THE TIHE THE VIYPE STATEHENT !5 Eﬂﬁﬁuﬂ?gﬁ&n THB A
-FOLLOVING ITERS ARE CHECRED- o
le THE RANGLE BUSY BE ﬁlSJOZNT lbr TﬁE RﬁNﬁﬂs NUS? ,
NOT OVERLAP, . o
¢ QLN HUSYT DE LESS Tﬁﬁﬁ on EﬁUAL 1O U= Pﬂn

BACH RANGE

3. ONLY OXE VT??E STATEMENT 15 ﬂkkﬁwiﬁ PER CONPILE
CuNlY a&n 1T HUST LIEDIATELY MOLLOW

THE COURSE OR SECTI0H STATENRNT FON THE CoMPILE u»-.,u'"

tvan-xcotnaVLLas,ﬁvan_acyewaxhaua.*.

- OUAR= 1, EVAR«2:y . o ARE DEFINED AND RIZERVED STORAGE
BY THEIR APPLARANCE 1IN THE VDLF srarﬁﬂtﬂrs THE
rvpﬁ (CsF cn By OF BACM vARIADLE 18 DRTERMILLD




BY THE FIRST CHARACTER OF IT°'S NAME IN

CONJUNCTION WITH THE VUTYPE STATEMENT CURRENTLY IN
FORCE+. IF THE LEVEL=COQURSE OPTION IS USED

THEN THE STORAGE 1S5 MERFLY DESCRIBED AND §0 STORAGE
IS RESERVED , SINCE TH'. STORAGE WILL BE ALLOCATED
BY THE COURSE WHICH EARCUTES THE SECTION.

IF THE LEVEL=SECTION OPTICN IS USED , THEN THE
STORAGE 1S DEFINED FOR ALL FRAMES IN THE CURRENT
SECTION.

IF THE LEVEL OPTION 15 NOT USED THEN THE VARIARLES
ARE DEFINED (AND MAY RE USED) ONLY AT THE CURRENY
LEVEL.

A NANE MAY APPEAR 1IN ONLY ONE VDEF OR CDEF
SCATEMENT WEITHIN THE COMPILE UNIT.

CDEF GVAR=I(ILIT) 0VAR~2¢ALIT) 0 ue
OVAR=] ,8VAR~2,.+«+ARE DEFINED . RESERVED STORAGE AND
SET TO THE VALUT INDICATED BY THE ASSACIAYTED
eLIT. QUANTITIES DREFINED IN THI. WAY MUST MNOT HAVE
THEIR VALUE CHANGED DURING EXECUTION. MURE EFFICIENT
EXECUTION WILL RESULT IF THE NUMBER OF LHEF
STATEMENTS IS KEPT TO A MININUM.
ALL OTRER RULES URICH AFPLY T0 VARIADLIS DEFINED
BY THE VDEF STATEMENT APPLY T0 THE CLEF
STATEMENT » WITH THE EXCERTION TUAT THE LENGTH
OF CHARACYER VARIABLEY 15 DETVERMINED BY THE
LENGTH OF THE ASSOUIATCD 8LIT.

Sﬂtﬁﬁﬂb | T 6 CHARAZTIR VARIASBLE
CORTAIRS THE NAME OF THE bUiHLﬁT F&Aﬂﬁ DURIWu ﬂﬁhﬁﬂ?!ﬂdy

- AT Tﬂﬁ CUURSY LEVEL » IT cgﬁ?ﬂlﬂs Tﬂ& WQN? OF TRE WOSY
. RECENTLY EXECUTED FRaME.
Sﬁilﬁﬁ“ INTEGER : »
: GlVgs THE . ﬁﬁﬁﬂ&NT LINE NUNUER OF THE ALPHA-CURSOR
BFPOS~ INTREER 62
GIVEE YHE Sundgest P@ﬁi?f@ﬁ ¢ 91?31N f% L!ﬂﬁ’@ OF thY
ALBHASCURSOR . o
DaTE« & CHARADTER VARIARLE
CONTAINS THE CURBEHT DATE IN THE Fofe Mﬂfﬂﬂ/??:
BEDOU- & TO $ CHARALTEN VARIASLE CONTAINIRG THE CUﬂﬁﬁN
o DAY OF THE WERK JC,~MONMBAY TUESDAY wy s«
SCHNTM» 3 TO 9 CHARACYER VARIAZLE CONTALNING TRE CURRENY
: MONTH I8, JANUAHY HAYs 0w
SCFNQN* 0 TO AD CHARAGTER VARIABLE
CCOHTALNS THE PIust N%“ih 0¥ THE fiT’U‘i&ﬁ‘? CU?&W‘NTLY
NUV“!NG:
BCLRAY« TO 40 CHARACTLR WaARIASLE
CONTALINS THE LARST MAME OF YHE SYULERT CU%RRNYLY RU'%E"@SN@a

SFPIDNIN -« © rMﬁ”ﬁC’?ﬂ urwrwavr : .
CLuataed T 000 T JadnlTa L YHE LTUDDNT CUNRRLTLY - RUNN G,

CSCOURSE~ 3 10 & CHARAGTER VARTARLY
CONTALINS ThHE unwh ur THE COURSE CUBRENTLY RUMGINGe 't

| wu !!E!!}
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**it&*mt**t***#*****t****tt**t*t***
SINTACTIC VARIABLES
FERERAY AR TRREE PRI ARk bk kR

&

t***#*t*t#*#t****#*t#***t#********#

**t****#***&*******#t*#***#t******ﬂ

®CON-CLS 3= OREXP / <(> OREXP:@LOPIQREXP <)>
@ROP 1= E@ / NE / GT / LT 7 GE 7 LE / NL 7/ NG
OLOP 3= OR 7 AND
QAZXP = AFEXP ¢ CEEXP
@FEXP 1= ( GFUAR / @FREF / OFLIT / <(> ®FEXFAAQPBFEXP <)> )
QEEXP 33 ( 6EVAR / OFREF ¢ QELIT / <(> QEEXPRAOFGEEXP <)> )
QAQP ta= * 4=/ %/ Y2/ (/7 1S THE REMAINDER OPERATOR)
€CEXP t= ( @CVAR / OCL!T / €FREF 7/ @C:XP&COPAaCEXP )
LoP 1= H
.. WFREF 1= CFNAME ( OEXP,O0EXP,ees )
" .GVAR 12 eCVAR / @FVAR / QFVAR :
- ®CVAR , €FVAR , @EVAR 12 | ToO 6 ALPHANUMENIC GHARACTERS ,
THE FIRST OF VHICH MUST BE ALPHABETIC. '

$LIT 3= QFLIT 7 OEVIT » eCcLIT ' _

S BOLIT 3= vvraSTRINGE S
; FLIT 8o ©S8UFLIT
BUFLIT 1= epeUFLIT
CPBLIT s SFLITUPCOUFLIT><EgY
85 tw Y oy o
S

8 s 0 /2 1 28 23 7 4
6? ;H f TN
FITAING 3= 0C 7 eSTRINGEC
@G_iﬁ@ﬂ ? B/ C /laeat 3 2 0D
TURAOP 2 OGOP / tab s e
PR VA G

LEQUIRED Langh , Wi
CUARACTERS LONG.

RYEXT<

i1CH

STRING 1o ¢STRING

<:ONOYRG BELOY 1¥ PRESENT
e AT SHCN J
S INSICATES THAT Tiiz
Y FOLLOSING 17
CURRSIIVO AT Slout
- INDICATES THAT ALL
. AND THE MEXT 8 ARE
w » UNSERZCORS
S INDICATES THAT THy
S, UNDERSCORE 1S TO &

'&nv APOSTROPHES ()
#nlst.bxskuavgo HYST

Ok
B

FLANEL 18 BA / CACLANEL / 0ASD

CERTALN CHARACTERS Vil

s 7o

LIT> |
/64178709

’
‘28778 v/

P €/l >8P 24 4,

NUST BE 6 OR FEVER

L CAUSE THE EFFECTS NOTED
IN RS5TRING «

SINGLE LETTER IHNSDIATELY
BE DISPLAYED AS UPPER CASE.
CLETTERS BETUREN TME @vg
TO BE DISPLAVED AS UPFER (.St

R
- TEXT RBETUSEN IT AND THE NUXT
£ UNDERLINED. :

AMPLASANDS (8) WHICH AGE
E PRESENT TWICE. .

o o

PRIV

PA S aeats




PHONETIC INPUT DATA FORMAT

PUONEMES ARE IDENTIFIED BY THE OVT T0 THREE CHARACTER CODE USED
IN THE VOTRAX LITERRTURE, AND ARE SEPARATED F'OM THE INFLECTION
BY ONE R MORE COMM«s*S OR BLANKS. THE INFLECTION IS INDICATED
BY A SIWGLE DIGIT - ! FOR INl, 2 FOR IN2, 3 FOR IN3, AND 4 FOR
JN4. AN OMITTED INFLECTION 15 ASSUMED TO BE 2.

TXAMPLE:

?o ér AHl, 1Y~ T, 3; R, UH3, 4, AHl, N, 3, IV 1, Ko
s So 1}

IS ENCODEu AS HEX
X'9F. DY ’w9 2/~ Bo63.DS.GDo3$o99.9F'




o

Aok e g ko ok ok ok e ok vk ek ok e Ak K kR i o ol o ol ok ok kot o kg ok o ok ek R ok ok R R R Rk K

222 222 A2 S22 22222 222 R RS2 A2 R RS RS R S22 2222 222 2R 22 Ed

$TYPOOO!
$TYP0OO02
STYPOuO3
S$TYFOO04
STYPGNQS
STYI"0006
S$TYPCOOT
SNTPONC!
$QOTQOOI
$PRNCOOI
CDEFQ001
CDEFQ002
CDEFG002
CDEFQGO
CREFCO0S
CDPRFQ0U6
CREFUQ0T
CLEFQOUSB
CLrFr0009
CDEFOO010
“VDEFOOG!
VDEF Q002
VDEFOOUI
VDEFOOOS
VDEFOG0s
'VDEFQOCS

- VDEFOGOY

VDEFQO0Y

- VDEFC009

VIYPOOOL
ViYPOO0R

- UTYPOGOY

VIYPOGO4

VIvR000s

VTIYPOGCS
VIYPO0O~:
NTYPODOE

UTYPO00Y

LR A e A AR A TR

e e oA TRCEEY Lk Amesnm R e o L B AL =t
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ERROR MESSAGES

C INVALID PARAMETER
TINVALID PARAMETER FORMAT

{ 200 BN TN 2 B 2NN BN 2O NN NN TNV DN Y SN 2NN DAY BNE DAN TN DNN D RN NN NN I BN JNN SNE DAY DAY BN BN DAY BN Y BN )

LITERAL OR VARIABLE NOT KNOWN
INVALID FIXED POINT LITERAL

FIXED POINT LITERAL TO LARGE
INVALID VARIABLE

INVALID FLOATING POINT LITERAL
FLOATING POINT LITERAL TO LARGE
EXPONENT LITERAL ERRCOR

NAME NOT TYPED PER VTYPE STATEMENT
IMPROPER USE OF QUOTATION MARKS
1MPROPER USE OF PARENTHESES

KULL SUBSTRING

INVALID QUOTMARK IM NAME FIELD

NO VARIABLE OR IMPROPER VARIABLE FlELD
LARE)L VUS. VAHIABLE TYPE ERROR

NAMZ TYPE UNKNOWN MADE EQUAL TO LITERAL TYPE

VAIIABLE LEHGTH NOT GREATER THAN O CHARACTERS

NO LEVEL PARAMETER OR ERROR IN LEVEL PARAMETER

CDE," GENERATED AT FRAME DETFAULT LEVEL

NARE GREATER THAN 6 CHARKACTERS LONG

CDEF CoODE NOT GENERATED

NQ LEVEL PARAMETER OR

VDSF GENERATED AT FRAME
LL SUBSTRING

DEFAULTY LEVEL

-NAM& GREATER THAN 6 CR&RﬂC?ERS LONG

NAHE TYPE UNKMOWY
MAXLINE NOT NUMERIC
INVALID MaXLIy: NuMbuR
NAME TYPE VS, HAXLINE LEVITH hﬁﬁﬁﬂ
CODE NOT BENERATED
l‘r{’n‘GTh

DUPLICATE PARANETER-

- INVALID € PARAMETER

ENVALID F PaRAMETER

INVALLID E PARAMETER
. PARANETERS OVERLSP

VIYPE LEEDED ALLOVED THIS 0?8

ONLY OHE CORRECT VIVPE STATEMENT PER RUN -

MISSING LEVEL PARAMETER

YRS W A Y
—
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& w GRAIL FUNCTIONS

3 % SEFRMF(®#FARG)

N 3 THE INTEGER CONTAINED IN €FARG 1S CONVERTED TO AN E=-TYPE
3 ¥ NUMBER. NOTE THAT THE CONVERSION IS L{ACT IF AND ONLY IF
3 W @FARG $S LESS THAN (APFROXIMATELY) 8 DECIMAL DIGITS.

y & $FFRME( #EARG)
E § THE FLOATING POINT NUMBER CONTAINED IN €EARGC 1S CONVERTED
3 13 TO AN INTEGER. THIS CONVERSION IS ACCOMPLISHED

: % BY IGNORING AIJY FRACTIONAL PART. IF THE RESULTING INTEGER
3 & 1S TO LARGE IN VALUE ¢ > 2%x3]=1 OR < -2x*3} ) THTN THE

a ¥ RESULT IS THE LARGEST INTEGER OF APPROPRIATE SIGNs, AND

4 ? THE EXECUTION VARIASLE SFFRMEI IS SET TO0 !+ IF THE

- & CONVERSION 1S ACCOMPLISHED WITHOUT ERROR $FFRMEL IS

. g SET TO ZERO.

A ¥ SCFRMF(OFARG)

3 5 THE F-TYPE NUMBER IDENTIFIED BY @FARG 1S CONVERTED TO

) A CHARATTER STRING CONTAINING A DECiMAL REPRESENTATION OF
3 THE NUMLER. THE FORM OF THE RESULT IS THE NUNMBER,

- PRECLDED BY A '« I¥ NEGATIVE, WITH LEADIMNG ZEROE.

- SUI PHESSED. A ZERO VALUE IS REPRESENTED BY A SINGLE ZERO
] VITH NO SIGN. A *NEGATIVE ZERO® 1S NOY POSSIBLE.

. SFFRMC C(BCARG)

g Lo THE STRING CONTAINED IN €CARG IS CONVERTED TO AN F=TYPE

3 B : NUNMBER. ®CARG MAY CONTAIN A STRING OF THE FORMAT

3 5 . "HeeaSDeosBaos ' VHERE THE B*S INDICATE OPTIONAL SPACES,

. - o THE S INDICATES AN OBTIONAL SIGN ¢+ 0% =) AND THE & INDICATES
9 E ' DECIMAL DIGITS. IF THE VALUE REPRESENTED BY THE STRING IS

OF 100 LANGE A HAGNITUDE TO BE REPHESENTED BY AN F-TYPE
NUNBER, THEN THE RESULT IS5 THE LARGEST NUMIER OF APPROPRIATE
SIGN AND &FFANC 2 15 SET T0 -1 OR -8 S*?h!SING ON WHETHER :
3 i , THE S16: OF THL RESULY IS POSITIVE OR JESATIVE, RESPECTIVELY.
3 . T . MF THE STRING 15 KOT OF THE CGORRECT FOﬁFa THEN A : _
: _ E RESULT OF ZERO 18 RETURNED AND THE EXELUTION VARIABLE
SFFRAHCE 15 SET TO0 TR POSITION OF THE CHARACTER 1N
CCART VHERZ THE ERADR YAS DETLCTED
I¥ NO ERRORS OGCUR, SFFRHCE IS BET TO ZERO.

$CFRUE(QEARG S, EFARD>)

"UGEARG IS CONVERTED TO A GHATACTER STRING ACCURDING T0
. THE FOLLOWING NLES. -
- - ~ IF OFARG 1S5 NOT SPSCL¥IED THEN=
R e LF THE ABSOLUTE VALUE OF 9EARG 1S LESS THAW 08
: . o EGUAL TO $999,9999 AnD GREATER THAN OR ECUAL TO
& ¢ o +0001 THEN THE RESULTING CHARAGTER STRING HAS THE
3 | . FONH *22XZ,6999' VHERL THE 2'S INDICATE BERD SUPPRESSED

o FOSITIONS (VHICH ARE N0V RETUANED IF THEY CONTAIN SPACES).

T AT AR .
wor treiie vy

; , RHD THE 9'S INDICATE POSITIONS WRICH VILL NE ZERO

S - FILLED UNTIL THY LAST N0N=ZERO DIGIYT IS ENCOUNTERED. .
.  IF YHE NUMBER 1S nuea1:vs, THEN A '~* IS INSERTED pnxon
\ ) ’ TO Y. FiveT CHOGIOTEN OF Y8 BReswsing 5?“:’5\;0
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IF THE ABOVE CONDITIUN IS NOT MET THEN THE RESULTING
STRING WILL HAVE THE FORM *Z2Z2Z7.24Z.9999999ESXX' WHERE

THE Z'S AND 9°S5 ARE HANDLED AS ABOV™, AS 1S THE SIGN.,

THE ‘*'E* IS AN ACTUAL CHARACTER IN T... RESULTING STRING
AND THE *S* IS THE SIGN (+ OR ~-) OF THE

EXPONENT (WHICH IS REPRESENTED BY THE *'XX'). THE

MEANING OF THIS FORM IS THAT THE NUMBER PRECZEDING THE °‘E*

SHOULD BE MULTIPLIED BY TEN RAISED TO THE XX'TH POVER TO
PROVIDE THE CORRECT VALUE. TiUS THE FORM 1S5 VERY SIMILAR
TO STANDARD SCIENTIFIC NOTATION.

IF GFARG 1S SPECIFIED THEN CONVERSION IS AS ABOVE EXCEPT
THAT THE NUMBER OF DIGITS PRINTED AFTER THE DECIMAL POINT
IS EQUAL TO @rARGe. HOWEVER, IN NO CASE VILL MORE THAN 7
SIGNIFICANT DIGITS BE GENERATED., SINCE THIS IS THE
PRECISION LIMIT QF THE COMPUTER.

IF THE RESULTING STRING IS LONGER THAN THE QUTPUT
CHARAGTER STRING INTO WHICH IT IS BEING STORED,
THEN $EFRMEI (A GLOBAL FULL WORD VARIABLE)

IS SET T0 -l

SEFRMC{6CARS)
THE CHARACTER STRING IN @CARG IS COWVERTED TO AN E-TYPE
NUMBER ACCORDING T0O THE FOLLOWING RULLS =
THE STRING MUST BE OF THE FORYH 'B...SD.'.PD..-B..cESX-.oB...
VHERE THL B'S ItDICATE OPTIONAL BLANKS,
THE FIRST *S¢ INDICATES AN OPTIONAL SIGW (+ QR =),
THE D*S INDICATE DECIHAL DIGITS TO BE INTERPRETED AS THE
SIGNIFICANT DIGITS OF THE NUMBER,
THE *P* INDICATES AN OPTIONAL DECIMAL POINT.
THE SECOND *S* INDICATES THL SIGM Or THE EXPONENT AND
15 OPTIONAL,
THE *E' INDICATES THE LETTER E, WHICH 1S REQUIRED IF
AN EXPONENT IS5 S/=CIFLED,
AND THE X'$ 1NDICAT£ THE EXPONENT VHICH IS ALSO OPTIONAL.

THE FOLLOVING ADDITIONAL RULES APPLY =

1o IF QCARG 1S A NULL STRING, THEN SEFRNCI 1S SET T0 =l

2. IF THE STRING REPHESENTS A NWHER TO0 LARGE IN MAGNITUDE
TO DBE STORED IN AN E~TYPE NUMBIR, THEN SEFRMCI 18 SET
TO -2 AND THE BRSULT 15 SET EGUAL
TO THE LARGEST NUMBER OF APPROPRIATE S1GN.

"3 IF THE STRING REPRISENTS A NUMBEIR TOO Skall TQ BE STORED
IN AN E-TYPE NUMEER, THEN SEFRMCI 1S SET T0 <3 AND TME
g?ggLT 1S THE SHALLEST NO=oERQ NUNBER OF APPRGP&IATE

[ ]

4« IF ANY OTHER FORMAT BRROR 1S E?COUVTYRED; THENM \F?RﬁCI
1S SET 70 THE POSITION IN €CARG WHERE THE ERROR vas
DISCOVERED AND THE RESULT IS ZERQ.

S« IF NO ERRORS OCCUR, THEN SEFRMCI IS SET TO. ZERO.

SINSTRCEFARS G rOCARG 1, ATANGea0a s )
SCARE-Y 1% :;\1‘?‘“ FUOROYQOCUNARANELLY OF 90ARG-2,

S A e e v A A AR o g ot

R e R Sahat N
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€CARG~3s+es AND A VALUE OF TRUE 1S RETUI'NED IF €CARG~-2.

€CARG~3,++« ALL 'OCCUR' I @CaRG~le OTHERWISE, A VALUE OF
FALSE IS RETURNED. 2CAxG~-N IS SAID TO ‘*COCCUR* IN €CARG~1 E
IF AT LEAST {(3FLEN{@CARG-N)*8FARG)/100 CHARACTZRS OF j
BCLARG-N OCCUR CONT1GUOUSLY ANYWHERE IN @CARCG-l.

$INSTROCEFARGI ,8CARG=! ,0CARG~R5400)
THIS FUNCTION BEHAVES LIKE SINSTR WITHE THE EXCEPTION
THAT ANY 'OCCURANCE* OF #CARG-N MUST FOLLOW THE
*OCCURANCE* OF @CARG-(N=-1) IN 9CARG=-1.

s

$CSBSTR(ETEXP, 6FEXP=1,2FEXP=2)

A STRING OF CHANACTERS FROM #CEXP, BEGINNING {
VITH THE tOFEXP-1'TH AND CONTINUING FOR BFEXP=-2 {
CHARCTERS {5 RETURNEDs (F SFEXP~l+QFEXP=2 )
EXCEEDS $FLENCRCEXP) THEN ONLY 1
THOSE GHARACTERS ACTUALLY IN 8CEXP ARE RETURNED. 3
IF 6FEXP IS ZERO OR NEGATIVE, OR erExXp-2

1S NEGATIVE THEN THE EXECUTION VARIABLE $FSESTRI 1S SET TO <l

AND A NULL STRING IS RETURNEDe. IF @FEXP=-2 [S ZERQ THEN A
NULL STRING IS RETURNED AND $FSBSTR! 1S SET TO ZERO.

SCNXTUD(OCEXP~}, 8FEXP<;8FVAR<,8CEXP~2>>)

THE NEXT *UWORD* IN @CEX:"-1l IS RETURNED. @CEXP-! 1S SCANNED
BEGINNING VITH THE CHARACTER AT POSITION OFEXP UNTIL

THE FIRST CHARACTER WHICH 15 *NOTx A DELIMITER 1S FOUND. ;
SURSEQUENT CHARACGTERS FORM THE RESULT UNTIL THE NEXT .
DELIMITER 1S FOUND, AT VHICH TIME BFVAR 1S 3
SET (IF SFUCIFIED) TO THE POSITION IN €CEXP-1 OF THE :
CHARACTER WHICH CAUSED THE S5CAN TO END. IF THE END OF :
¢CEAP=1 IS5 ENCOUNTERED DURING THE S5CAN. ;
THEN THE CHARACTENS FRIOR TO THE END OF THE STRING ARE RETURNED

AND OFVAR IS SIT TO ILERD IF IT WAS SPECIFIED.
IF 0CEXP-2 IS SPLCIFIED THEMN EACH CHARACTER IN ¢CEXP-2
15 USED AS A DELIMITER} OTHERWISE., THE FOLLOVWING CHARACTERS
- GONSTITUTE THE 'DbFﬁULT‘ DELIMITERS.
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